Tauopathies are neurodegenerative diseases, including Alzheimer's disease (AD) and frontotemporal dementia (FTD), in which tau protein aggregates within neurons. An effective treatment is lacking and is urgently needed. We evaluated two structurally similar natural compounds, morin and resveratrol, for treating tauopathy in JNPL3 P301L mutant human tau overexpressing mice. Rotarod tests were performed to determine effects on motor function. After treatment from age 11 to 14 months, brains of 26 mice were collected to quantify aggregated hyperphosphorylated tau by Thioflavin T and immunohistochemistry (IHC) and to quantify total tau (HT7 antibody) and hyperphosphorylated tau (AT8 antibody) in homogenates and a fraction enriched for paired helical filaments. Resveratrol reduced the level of total hyperphosphorylated tau in IHC sections (p=0.036), and morin exhibited a tendency to do so (p=0.29), while the two drugs tended to increase the proportion of solubilizable tau that was hyperphosphorylated, as detected in blots. Neither resveratrol nor morin affected motor function. One explanation of these results is that the drugs might interrupt a late stage in tau aggregation, after small aggregates have formed but before further aggregation has occurred. Further animal studies would be informative to explore the possible efficacy of morin or resveratrol for treating tauopathies. 
Introduction
The microtubule associated protein tau promotes assembly and stability of microtubules [1] . Hyperphosphorylation of tau reduces its ability to fulfill this function, leading to microtubule disruption and to sequestration of tau in small aggregates called oligomers or larger aggregates called paired helical filaments (PHF), which in turn clump together to form neurofibrillary tangles (NFT) [1] .
Oligomers of Aβ peptide or tau may be more toxic to neurons than are plaques or tangles [2] .
Tangles occur in a variety of neurodegenerative diseases, including Alzheimer's disease (AD), frontotemporal dementia, and progressive supranuclear palsy. In AD, the commonest tauopathy, the appearance of aggregated tau likely comes after Aβ aggregation and toxicity, which can lead to hyperphosphorylation of tau via activation of particular kinases [3] .
Recent clinical trials of potential AD drugs that aim to decrease Aβ levels have failed to slow progression in AD patients, raising suggestions that, to prevent neurodegeneration, treatment that targets Aβ may need to begin at an earlier stage in the course of the disease [4] . However, it is difficult to identify patients before they display memory deficits. An alternative strategy would target AD pathways downstream of Aβ, such as tau aggregation perhaps. Increasing evidence suggests that abnormal aggregates of tau travel between cells and initiate further aggregation of tau in a spreading network of neurons [5] , thus another advantage of targeting tau aggregation would be the opportunity to interrupt this trans-neuronal process.
Many compounds, both natural and synthetic, have been found to inhibit tau aggregation [6, 7] . One such molecule is morin, a naturally occurring flavonoid which can be found in some plants, including old fustic, osage orange, guava, onion, and apple [8] . The . In vivo, morin can inhibit an enzyme that phosphorylates tau, glycogen synthase kinase 3 beta (GSK3β), and thus decrease tau hyperphosphorylation [8] .
Resveratrol, an antioxidant polyphenol, has a structure ( Figure 1 ) related to that of the flavonoids mentioned above. Resveratrol promoted clearance of Aβ peptide [11] [12] [13] [14] and inhibited tau aggregation in an in vitro assay with an IC50 of approximately 10 μM (PubChem BioAssay AID 1460, CID 445154).
Like morin, resveratrol inhibited GSK3β in vivo and decreased brain levels of phosphorylated tau (ptau) in one study, though not in another study [15, 16] 
2.5.. Thioflavin T Staining
Paraffin sections were stained using Thioflavin T to detect tangles [18] . First, sections were deparaffinized for one hour at 60°C and 
Rotarod Test
Motor function performance of mice was assessed by the rotarod test, using a protocol 
Results
We chose to test two drugs: morin and 
Discussion
Resveratrol and morin tended to increase Two previous studies have investigated the effect of resveratrol on tau in mice [15, 16] .
Porquet et al found a reduction in the ratio of ptau to tau, however Varamini et al did not [ 15, 16] . Table 1 
Conclusions
In conclusion, in an animal study, resveratrol or 
